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Resumen:(OVHJXURGHVHTXtDHQSDVWRVHQ(VSDxDVHEDVDHQODHYDOXDFLyQGHXQtQGLFHGHYHJHWDFLyQ
VLQ OD HVWLPDFLyQ GH OD SURGXFFLyQ GH ELRPDVD GHO SDVWR (O REMHWLYR GH HVWH WUDEDMR HV HVWLPDU OD
SURGXFFLyQ GH ELRPDVD GH ORV SDVWRV PHGLDQWH HO tQGLFH GH YHJHWDFLyQ GH OD GLIHUHQFLD QRUPDOL]DGD
1'9,'HVGHDVHUHDOL]yXQVHJXLPLHQWRGHOSDVWRHQGHKHVDVGH(O&XERGH'RQ6DQFKR
6DODPDQFD 7UXMLOOR &iFHUHV \ 3R]REODQFR &yUGRED 6H PLGLy PHQVXDOPHQWH OD SURGXFFLyQ GH
ELRPDVDGHOSDVWR\HO1'9,REWHQLGRGHOVDWpOLWH'(,026FRQXQDUHVROXFLyQGHPSRUP
&RQORVGDWRVGH\VHHVWDEOHFLyODIXQFLyQGHSURGXFFLyQGHELRPDVDGHOSDVWRIUHVFR\VHFR
DSDUWLUGHO1'9,FRQXQFRHILFLHQWHGHFRUUHODFLyQUGHDOWDPHQWHVLJQLILFDWLYRSDUDHOSDVWR
IUHVFR /RV GDWRV REWHQLGRV HQ  VH KDQ XWLOL]DGR SDUD YDOLGDU OD IXQFLyQ GH SURGXFFLyQ /D
YDOLGDFLyQ GH OD IXQFLyQ GH SURGXFFLyQ HQWUH ORV YDORUHV REVHUYDGRV \ VLPXODGRV KD PRVWUDGR XQ
FRHILFLHQWH GH FRUUHODFLyQ U GH   (VWRV UHVXOWDGRV VXJLHUHQ TXH HO 1'9, SXHGH VHU XQ EXHQ
HVWLPDGRUGHODSURGXFFLyQGHELRPDVDGHORVSDVWRVHQGHKHVDV
Palabras clave: Agua, pastoreo extensivo, NDVI, sequía. 
 
Abstract: 7KH SDVWXUH GURXJKW LQVXUDQFH LQ 6SDLQ LV EDVHG RQ WKH HYDOXDWLRQ RI D YHJHWDWLRQ LQGH[
ZLWKRXWHVWLPDWLQJSDVWXUHSURGXFWLRQ7KHREMHFWLYHRIWKLVSDSHULVWRHVWLPDWHSDVWXUHSURGXFWLRQE\
WKH QRUPDOL]HG GLIIHUHQFH YHJHWDWLRQ LQGH[ 1'9, IURP'HLPRV VDWHOOLWH )URP  WKUHH
GHKHVDVLQZHVWRI6SDLQZHUHIROORZHGLQ(O&XERGH'RQ6DQFKR6DODPDQFD7UXMLOOR&iFHUHVDQG
3R]REODQFR &yUGRED 3DVWXUH SURGXFWLRQ DQG 1'9, REWDLQHG IURP VDWHOOLWH '(,026 ZLWK D
UHVROXWLRQRIPE\PZHUHPHDVXUHGPRQWKO\'DWDIURPDQGZHUHXVHGWRHVWDEOLVKD
SURGXFWLRQIXQFWLRQRISDVWXUHIUHVKDQGGU\ZHLJKWIURP1'9,7KLVSURGXFWLRQIXQFWLRQVKRZHGD
FRUUHODWLRQFRHIILFLHQW URIKLJKO\VLJQLILFDQW7KHGDWDREWDLQHG LQZHUHXVHG WRYDOLGDWH
WKHSURGXFWLRQIXQFWLRQ9DOLGDWLRQRIWKHSURGXFWLRQIXQFWLRQEHWZHHQREVHUYHGDQGVLPXODWHGYDOXHV
VKRZHGDFRUUHODWLRQFRHIILFLHQWURI7KHVHUHVXOWVVXJJHVWWKDW1'9,FDQEHDJRRGHVWLPDWRU
RISDVWXUHSURGXFWLRQLQGHKHVDV
Key words: drought, NDVI, rangeland grazing, water. 
 
INTRODUCCIÓN 
(OVHJXURGHVHTXtDHQSDVWRVHQ(VSDxDOtQHDGHOVHJXURHPSOHDXQ
tQGLFH SDUD GHWHUPLQDU OD FREHUWXUD GHO VHJXUR FRQ REMHWR GH VROXFLRQDU ORV
(VFULEDQR\+HUQiQGH]'tD]$PEURQD
_
SUREOHPDVGHSHULWDFLyQTXHVHRULJLQDQDOGHWHUPLQDUODFDQWLGDGGHSDVWRDIHFWDGR
SRUODVHTXtDHQODV]RQDVGHOWHUULWRULRFXDQGRH[LVWHQYDULDFLRQHVGHOWLSRGHVXHOR
GHSDVWRGHFDUJDJDQDGHUD\GH WLSRGHJDQDGR(O VHJXURGHFREHUWXUDGHGDxRV
SRUVHTXtDHQSDVWRVHVHOSULQFLSDO LQVWUXPHQWR ILQDQFLHUR  FRQHOTXHFXHQWDQ ORV
JDQDGHURVSDUDKDFHUIUHQWHDOJDVWRTXHVXSRQHHOVXSOHPHQWRGHDOLPHQWDFLyQGHO
JDQDGRGHELGRDODVHTXtD%iH](OVHJXURVHEDVDHQODPHGLFLyQSRUVDWpOLWH
VHQVRU02',6 LQVWDODGRHQHOVDWpOLWH7HUUDGHO tQGLFHGHGLIHUHQFLDQRUPDOL]DGD
GH YHJHWDFLyQ 1'9, REWHQLpQGRVH HO YDORU PHGLR GH XQD FRPDUFD KRPRJpQHD
PHGLGR H[FOXVLYDPHQWH HQ SDUFHODV GH SDVWR KHUEiFHR HQ DXVHQFLD GH YHJHWDFLyQ
OHxRVDFRPRDUERODGRRPDWRUUDO(VWHHVXQVHJXURTXHFXEUHDODVH[SORWDFLRQHVGH
JDQDGRERYLQR UHSURGXFWRU \ GH OLGLD RYLQR \ FDSULQR UHSURGXFWRU \ DO HTXLQR HQ
H[WHQVLYR
(O VHJXUR LQGH[DGR HV XQ LQVWUXPHQWR GH JHVWLyQ GH ULHVJRV HQ TXH ODV
HVWLPDFLRQHV GH SpUGLGDV HVWiQ EDVDGDV HQ XQ tQGLFH (VH tQGLFH HVWDUi DOWDPHQWH
FRUUHODFLRQDGR FRQ HO UHVXOWDGRGH OD H[SORWDFLyQTXH VH TXLHUH HYDOXDU \ QR HQ OD
SpUGLGD LQGLYLGXDO GHO DVHJXUDGR (O EXHQ GHVHPSHxR GH XQ VHJXUR LQGH[DGR
GHSHQGH GH OD REMHWLYLGDG \ H[DFWLWXG GH ODVPHGLFLRQHV GHO tQGLFH 3RU WDQWR ORV
HQFDUJDGRVGHHIHFWXDUODVPHGLFLRQHVGHOtQGLFHGHEHQXWLOL]DULQIRUPDFLyQRSRUWXQD
TXHHVWpGLVSRQLEOH\ VHD ILDEOH %LHO]D et al3DUDHOGLVHxRGHXQDGHFXDGR
SURGXFWR GH VHJXUR LQGH[DGR VH UHTXLHUHQ GDWRV KLVWyULFRV VXILFLHQWHV \ XQ EXHQ
PRGHORTXHSHUPLWDSUHGHFLUODSUREDELOLGDGGHYDULDVPHGLGDVGHOtQGLFH3RUORTXH
QRUPDOPHQWHVHXWLOL]DQVDWpOLWHVTXHFXHQWHQFRQXQKLVWyULFRGHGDWRVVXILFLHQWHV
SDUDXWLOL]DUVDWpOLWHVPiVUHFLHQWHVVHUiSUHFLVRODYDOLGDFLyQHQFDPSRGHORVGDWRV
REWHQLGRV SRU WHOHGHWHFFLyQ /D VHTXtD HV XQ IHQyPHQR H[WUHPR FX\RV OtPLWHV
JHRJUiILFRV \ WHPSRUDOHV VRQ GLItFLOHV GH GHWHUPLQDU SXGLHQGR FRQYHUWLUVH HQ XQ
GHVDVWUHQDWXUDOFXDQGRQRH[LVWHFDSDFLGDGGHJHVWLyQGHORVUHFXUVRVKtGULFRV/RV
GDWRVVREUH ODVSyOL]DVWRWDOHVGHO VHJXURHVSDxROHQVHTXtDHQSDVWRVPXHVWUDQXQ
SHULRGRLQLFLDOGHLPSODQWDFLyQGHOVHJXURGHVGHHODxR\XQSHULRGRGH
HVWDELOL]DFLyQ GH OD FRQWUDWDFLyQ HQWUH HO SHULRGR  FRQ XQD HOHYDGD
FRQWUDWDFLyQ HQ HO DxR  GHELGR D OD FHUWH]D GH OD VHTXtD TXH VH SURGXMR HVH
PLVPR DxR HQ HO TXH HO SHULRGR GH FRQWUDWDFLyQGHO VHJXUR VH H[WHQGLy DOPHV GH
PDU]RFXDQGR\DVHHVWDEDSURGXFLHQGRODVHTXtDSRUORTXHVHSXHGHFDOLILFDUGHDxR
DQyPDOR 7DEOD/DV ]RQDV FRQPiV FRQWUDWDFLyQ VRQ([WUHPDGXUD\$QGDOXFtD
TXHVXPDQPiVGHOGHERYLQRHTXLQRRYLQR\FDSULQR
(VWLPDFLyQGHODSURGXFFLyQGHSDVWRVHQGHKHVDVPHGLDQWHtQGLFHVGHYHJHWDFLyQ
 |
Tabla 1.(YROXFLyQGHODFRQWUDWDFLyQGHOVHJXURGHVHTXtDHQSDVWRVHQ(VSDxD
Año Pólizas Animales Animales 
/ pólizas
Capital asegurado 
/ póliza
Prima/ animal 
asegurado
subvención / 
animal asegurado
Capital asegurado 
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'DWRVSURYLVLRQDOHVGHFRQWUDWDFLyQKDVWDRFWXEUHGHVHJ~Q(1(6$
)XHQWH$PSOLDGRGH%iH]

(O 1'9, VH XVD SDUD HVWLPDU OD FDQWLGDG FDOLGDG \ GHVDUUROOR GH OD
YHJHWDFLyQFRQEDVHDODPHGLFLyQSRUPHGLRGHVHQVRUHVUHPRWRVLQVWDODGRVVREUH
VDWpOLWHV GH OD LQWHQVLGDG GH OD UDGLDFLyQ GH XQDV EDQGDV FRQFUHWDV GHO HVSHFWUR
HOHFWURPDJQpWLFRTXHODYHJHWDFLyQHPLWHRUHIOHMD5RXVHet al., 
(OLQWHUYDORGHYDORUHVREWHQLGRGHO1'9,YDUtDHQWUHPHQRVXQR\XQR
 'H HOORV VyOR ORV YDORUHV SRVLWLYRV FRUUHVSRQGHQ D ]RQDV GH YHJHWDFLyQ ORV
YDORUHVFHUFDQRVDFHURVLJQLILFDTXHQRH[LVWHYHJHWDFLyQPLHQWUDVTXHORVSUy[LPRV
D XQR LQGLFDQ OD PD\RU FDQWLGDG SRVLEOH GH YHUGRU &KXYLHFR  /RV YDORUHV
QHJDWLYRVSHUWHQHFHQDQXEHVQLHYHDJXD]RQDVGHVXHORGHVQXGR\URFDV\DTXH
VXVSDWURQHVHVSHFWUDOHVVRQJHQHUDGRVSRUXQDPD\RUUHIOHFWDQFLDHQHOYLVLEOHTXH
HQHOLQIUDUURMR(OYDORUGHO1'9,SXHGHYDULDUHQIXQFLyQGHOXVRGHVXHORHVWDGR
IHQROyJLFR GH OD YHJHWDFLyQ VLWXDFLyQ KtGULFD GHO VXHOR \ DPELHQWH FOLPiWLFR GH OD
]RQD
(OREMHWLYRGHHVWHWUDEDMRHVHVWLPDUODSURGXFFLyQGHELRPDVDGHORVSDVWRV
HQ GHKHVD PHGLDQWH HO tQGLFH GH YHJHWDFLyQ GH OD GLIHUHQFLD QRUPDOL]DGD 1'9,
REWHQLGRGHOVDWpOLWH'(,026
 
MATERIAL Y MÉTODOS 
 (VWHHVWXGLRVHKDOOHYDGRDFDERHQWUHV]RQDVFRQGLIHUHQWHVWLSRVFOLPiWLFRV
,,,,,\,VHJ~Q6iQFKH]GH5RQet alHQHO&XERGH'RQ6DQFKR6DODPDQFD
7UXMLOOR &iFHUHV \ 3R]REODQFR &yUGRED UHVSHFWLYDPHQWH \ FRQ FDUDFWHUtVWLFDV
(VFULEDQR\+HUQiQGH]'tD]$PEURQD
_
WRSRJUiILFDV\HGiILFDVGLVWLQWDVGHVFULWDVHQ(VFULEDQRet al. (QFDGDGHKHVD
VHOLPLWyXQDSDUFHODGHPëPSt[HOHVGHOVDWpOLWH'(,026SDUDHYLWDU
HOSDVWRUHR\H[HQWDGHDUERODGRSDUDIDFLOLWDUHOVHJXLPLHQWRVDWHOLWDO
6HGHWHUPLQyPHQVXDOPHQWHODELRPDVDWRWDOGHODSDUWHDpUHDHQSHVRIUHVFR
PHGLDQWH WUHV FRUWHV FRQ FXDGUDGRV VHJDGRV GH P SRU P ODVPXHVWUDV VH
PDQWXYLHURQHQEROVDVGHSOiVWLFRFRQFLHUUHKHUPpWLFRFRQVHUYDGDVHQRVFXULGDGH
LQWURGXFLGDV HQ XQD FiPDUD UHIULJHUDGD HVSHFLDOPHQWH GLVHxDGD SDUD WUDQVSRUWH GH
PXHVWUDVYHJHWDOHV KDVWD VXSHVR HQ ODERUDWRULR HQ EDODQ]DGHSUHFLVLyQ\ HO SHVR
VHFR VH GHWHUPLQy VHFDQGR ODVPXHVWUDV HQ HVWXID D  & GXUDQWH  KRUDV KDVWD
DOFDQ]DUSHVRFRQVWDQWH
 /RV GDWRV GH  \  VH XWLOL]DURQ SDUD REWHQHU XQD IXQFLyQ GH
SURGXFFLyQ \ ORV GDWRV GH  SDUD YDOLGDU OD IXQFLyQ SURGXFFLyQ 6H UHDOL]y XQ
DQiOLVLVGHIUHFXHQFLDHQYDORUHVGH1'9,HQLQWHUYDORVGHHQ\VHHVWLPy
HOQ~PHURGHGDWRVYiOLGRVTXHHVWiQHQHOLQWHULRUGHHVWRVLQWHUYDORV$VtFRQORV
GDWRVGHFDGDLQWHUYDORGHGH1'9,VHKDHVWLPDGRHOYDORUPHGLRGH1'9,\
HOYDORUPHGLRGHSDVWRIUHVFRFRQHOILQGHHOLPLQDUORVSRVLEOHVHUURUHVDFFLGHQWDOHV
\HOLPLQDU ODGLVSHUVLyQ3RVWHULRUPHQWHVHDMXVWyXQD IXQFLyQFRQHOSRUFHQWDMHGH
SDVWRVHFRVREUHHOSDVWRIUHVFR\HO1'9,TXHPHGLDQWHXQDQiOLVLVGHIUHFXHQFLDHQ
YDORUHVGHSHVRIUHVFRHQLQWHUYDORVGHNJKDVHKDYXHOWRDHVWLPDUHOQ~PHUR
GHGDWRVYDOLGRVTXHHVWiQHQFDGDXQRGHHVWRVLQWHUYDORVSDUDFDGDXQRHOORVVHKD
HVWLPDGRODPHGLDGHOSRUFHQWDMHGHSHVRVHFRVREUHIUHVFR\ODPHGLDGH1'9,FRQ
HOILQGHHOLPLQDUORVSRVLEOHVHUURUHVDFFLGHQWDOHV\HOLPLQDUODGLVSHUVLyQ8QDYH]
REWHQLGD OD IXQFLyQGHOSDVWR IUHVFRDSDUWLUGHO1'9,\REWHQLGD ODUHODFLyQHQWUH
SDVWR VHFR \ IUHVFR VH GHWHUPLQD OD IXQFLyQSDUD HVWLPDU HO SDVWR VHFR DSDUWLU GHO
1'9,

RESULTADOS Y DISCUSIÓN 
 /DIXQFLyQGHSURGXFFLyQREWHQLGDREHGHFHDXQDHFXDFLyQH[SRQHQFLDOGHO
SDVWRIUHVFRDSDUWLUGHO1'9,GHILQLGDSDUDORVYDORUHVHQWUH\VHJ~QVXHOR
GHVQXGR \ Pi[LPD DFWLYLGDG YHJHWDWLYD UHVSHFWLYDPHQWH )LJXUD  /D IXQFLyQ
PRVWUyXQFRHILFLHQWHGHFRUUHODFLyQUGHDOWDPHQWHVLJQLILFDWLYD3

(VWLPDFLyQGHODSURGXFFLyQGHSDVWRVHQGHKHVDVPHGLDQWHtQGLFHVGHYHJHWDFLyQ
 |
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Figura 1. )XQFLyQGHSURGXFFLyQGHELRPDVDGHOSDVWRIUHVFRREWHQLGDFRPRPHMRUDMXVWHD
ORVYDORUHVREVHUYDGRVPHGLRVHQGHKHVDVGHO1'9,HQHOSHULRGR\3DVWR
)UHVFR[1'9,UFRHILFLHQWHGHFRUUHODFLyQ

 (OPRGHORGHUHJUHVLyQVLPSOHVHKDJHQHUDGRFRQORVGDWRVGHSURGXFFLyQGH
ELRPDVDGHOSDVWRIUHVFR3)\VXVUHVSHFWLYRVYDORUHVGH1'9,GHORVDxRV\
/DUHODFLyQHQWUHHOSRUFHQWDMHGHSDVWRVHFRVREUHHOSDVWRIUHVFR\HO1'9,
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Figura 2. $MXVWHH[SRQHQFLDOREWHQLGRDOUHODFLRQDUORVGDWRVPHGLRVGH1'9,FRQHO
SRUFHQWDMHGHSDVWRVVHFRVREUHSDVWRIUHVFR363)HQGHKHVDV\SRUFHQWDMHGHSDVWR
VHFRVREUHHOSDVWRIUHVFR[1'9,UFRHILFLHQWHGHFRUUHODFLyQ
(VFULEDQR\+HUQiQGH]'tD]$PEURQD
_
 (OPRGHORGHUHJUHVLyQVLPSOHVHKDJHQHUDGRFRQORVGDWRVGHSRUFHQWDMHGH
SDVWRVVHFRVREUHSDVWRIUHVFR363)\VXVUHVSHFWLYRVYDORUHVGH1'9,
 6HSXHGHHVWLPDUDWUDYpVGHOGDWRGHVDWpOLWH'(,026HOYDORUGH1'9,
\GHVGHpOODFDQWLGDGGHSDVWRIUHVFR\HOSRUFHQWDMHGHSDVWRVHFRVREUHSDVWRIUHVFR
DSDUWLUGHDPERVSRGHPRVFDOFXODUODFDQWLGDGGHSDVWRVHFR36H[SUHVDGR
36NJKD >Hë1'9,@ë>Hë1'9,@
 /RVGDWRVREWHQLGRV HQ VHKDQXWLOL]DGRSDUDYDOLGDU ODV IXQFLRQHVGH
SURGXFFLyQGHELRPDVDGHOSDVWRIUHVFR\VHFR/DVFRPSDUDFLRQHVHQWUHORVYDORUHV
REVHUYDGRV \ VLPXODGRV GH SDVWR IUHVFR \ VHFR KDQPRVWUDGR XQRV FRHILFLHQWHV GH
FRUUHODFLyQU \U UHVSHFWLYDPHQWH)LJXUD
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Figura 3. 5HODFLyQH[LVWHQWHHQWUHHOSDVWRVLPXODGRVHJ~QODIXQFLyQGHSURGXFFLyQ\SDVWR
REWHQLGRHQFDPSRGXUDQWH$SDVWRIUHVFR\%SDVWRVHFR 
 
(Q ODpSRFDHVWLYDOHOSDVWRFRPLHQ]DDDJRVWDUVH\SHUGHUKXPHGDGSRU OR
TXHHOSHVRIUHVFRYDGLVPLQX\HQGRUiSLGDPHQWHKDVWDLJXDODUVHDOSHVRVHFRFXDQGR
QR KD\ OOXYLDV (VWD GLIHUHQFLD HQWUH HO SHVR IUHVFR \ HO SHVR VHFR UHSUHVHQWD HO
FRQWHQLGR GH KXPHGDG GHO SDVWR GLIHUHQFLD TXH HV XWLOL]DGD HQ HVWXGLRV GH
SUHYHQFLyQGHLQFHQGLRV(VWHYDORUUHODWLYRDOSHVRVHFR\H[SUHVDGRHQSRUFHQWDMH
VH FRQRFH FRPR)0& Fine Fuel Moisture Content R Floor Moisture Content \D TXH
YDORUHV DOWRV LQGLFDQ SRFR ULHVJR GH LQFHQGLRV \ SRU HO FRQWUDULR YDORUHV EDMRV
LQGLFDQDOWRULHVJRORTXHVXJLHUHTXHVHUHODFLRQDPX\ELHQFRQPHGLGDVGHO1'9,
(VWLPDFLyQGHODSURGXFFLyQGHSDVWRVHQGHKHVDVPHGLDQWHtQGLFHVGHYHJHWDFLyQ
 |
&KXYLHFRet al.(OSHVRIUHVFRHVLJXDODOSHVRVHFRFXDQGRHOSDVWRHQFDPSR
HVWiFRPSOHWDPHQWHVHFR
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 /D IXQFLyQGHSURGXFFLyQSURSXHVWD DSDUWLUGHO tQGLFHGHYHJHWDFLyQGH OD
GLIHUHQFLDQRUPDOL]DGD1'9,LQGLFDTXHHVWHHVXQEXHQHVWLPDGRUGHODFDQWLGDG
GHSDVWRIUHVFRSDUDODVGHKHVDVHVSDxRODVU  6LQHPEDUJRODHVWLPDFLyQ
REWHQLGDSDUDHOSDVWRVHFR IXHDOJRPHQRVSUHFLVD U 1RREVWDQWHVHUtD
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KHWHURJHQHLGDGGHSURGXFFLyQGHELRPDVDGHODVGHKHVDHVSDxRODV
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